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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain good display performance with high 
visibility at a low cost without decreasing productivity by carrying out an 
exposure process under specified conditions after a developing process in the 
forming process of a transparent insulating film on the surface of an active 
matrix(AM) substrate. 

SOLUTION: A photosensitive transparent insulating film 4 is applied on the 
surface of an AM substrate prepared by forming address wirings 2 and active 
elements 3 on an insulating substrate 1 , and the insulating film 4 is subjected to 
first heat treatment at specified temp. (a). The film is exposed to first exposure 
light 7 by using a photomask 8 to form contact holes 5 to connect with active 
elements 2 (b). Then the substrate is subjected to development and rising. 
Further, to improve optical characteristics of the transparent insulating film 4. the 
film is subjected to exposure to second light 9 having <300 nm main exposure 
wavelength in an atmosphere of <100 ppm oxygen concn. at temp, lower than the 
first heat treatment temp. (c). 
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' * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A photosensitive transparence insulator layer is formed in the substrate front face which 
possesses an active component and address wiring in the shape of a matrix. The display electrode which 
forms the contact hole for making connection with an active component to this transparence insulator 
layer, and covers this contact hole, and is connected with an active component is formed. The process 
which is the approach of manufacturing an active-matrix substrate, applies a transparence insulator 
layer to said substrate front face, and performs 1st heat treatment. The applied transparence insulator 
layer the process which forms said contact hole exposure and by carrying out a development by the 
predetermined pattern, and after a development below at the temperature at the time of the 1st heat 
treatment process The manufacture approach of an active-matrix substrate that an oxygen density is 
characterized by providing the process to which main exposure wavelength carries out exposure 
processing on the wavelength of 300nm or less, and the 2nd heat treatment process which hardens a 
transparence insulator layer after that in an ambient atmosphere 1000 ppm or less. 
[Claim 2] A photosensitive transparence insulator layer is formed in the substrate front face which 
possesses an active component and address wiring in the shape of a matrix. The display electrode which 
forms the contact hole for making connection with an active component to this transparence insulator 
layer, and covers this contact hole, and is connected with an active component is formed. The process 
which is the approach of manufacturing an active-matrix substrate, applies a transparence insulator 
layer to said substrate front face, and performs 1st heat treatment, The applied transparence insulator 
layer the process which forms said contact hole exposure and by carrying out a development by the 
predetermined pattern, and after a development below at the temperature at the time of the 1st heat 
treatment process The manufacture approach of the active-matrix substrate characterized by providing 
the process which main exposure wavelength exceeds 200nm, and performs exposure processing on the 
wavelength of 300nm or less, and the 2nd heat treatment process which hardens a transparence 
insulator layer after that. 

[Claim 3] It is a manufacturing installation for enforcing the manufacture approach of an active-matrix 
substrate according to claim 1. It has spreading and the developer which forms a photosensitive 
transparence insulator layer in the active-matrix substrate front face which possesses an active 
component and address wiring in the shape of a matrix. This spreading and developer The component for 
the spreading process of a transparence insulator layer, the component for the 1st heat treatment 
process, the component for the development process after exposure, and after a development, below at 
the temperature at the time of the 1st heat treatment process The manufacturing installation of the 
active-matrix substrate characterized by an oxygen density possessing the component for the process 
to which main exposure wavelength carries out exposure processing on the wavelength of 300nm or less, 
and the component for the 2nd heat treatment process in an ambient atmosphere 1000 ppm or less. 
[Claim 4] It is a manufacturing installation for enforcing the manufacture approach of an active-matrix 
substrate according to claim 2. It has spreading and the developer which forms a photosensitive 
transparence insulator layer in the active-matrix substrate front face which possesses an active 
component and address wiring in the shape of a matrix. This spreading and developer The component for 
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the'spreading process of a transparence insulator layer, the component for the 1st heat treatment 
process, the component for the development process after exposure, and after a development, below at 
the temperature at the time of the 1st heat treatment process The manufacturing installation of the 
active-matrix substrate characterized by providing the component for the process which main exposure 
wavelength exceeds 200nm. and performs exposure processing on the wavelength of 300nm or less, and 
the component for the 2nd heat treatment process. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacture approach of an active-matrix substrate, and its 
manufacturing installation, especially this invention is the active-matrix ("AM" is called hereafter) 
substrate equipped with the active component for every display pixel, and relates to the manufacture 
approach of AM substrate which connected the active component and the display electrode through the 
transparence insulator layer prepared so that flattening of the front face of this substrate might be 
carried out, and its manufacturing installation. 
[0002] 

[Description of the Prior Art] In recent years, a display on which enlargement and high definition-ization 
progress quickly and a liquid crystal display ("LCD" is called hereafter) already has the screen size of 
10 inches or more is commercialized. The AM mold LCD is displaying the desired image by controlling 
the potential of a pixel electrode and changing the optical property of liquid crystal by controlling the 
active component prepared for every display pixel. 

[0003] In the case of a configuration [ so that the address line now adopted generally and a pixel 
electrode may exist in the same flat surface ], the area of a display pixel becomes small with high- 
definition-izing. For this reason, the field of address wiring or an active component not only becomes 
large, but in order to avoid the short circuit of the address line and a pixel electrode, separation of a 
fixed distance is needed. Consequently, since the pixel numerical aperture which is an effective-area 
ratio of a display pixel falls, display brightness is made to fall. 

[0004] Although address wiring and an active component are indispensable components, originally the 
field for dissociating as mentioned above is unnecessary from a function. In order to decrease this 
isolation region, after forming an active component and address wiring, LCD which prepared the display 
pixel electrode in the maximum upper layer is proposed through the transparence insulator layer (for 
example, JP,63-279228,A). 

[0005] Below, such a conventional example is explained, referring to a drawing. Drawing 3 shows cross- 
section structural drawing of this kind of conventional AM substrate. The address wiring 2 and the 
active component 3 are formed in the insulating substrates 1, such as a glass substrate, and the 
transparence insulator layer 4 is formed so that AM substrate front face may be covered, and this AM 
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substrate has the structure where the pixel electrode 6 connected with the active component 3 through 
the contact hole 5 established in this transparence insulator layer 4 was formed on the transparence 
insulator layer 4. As this transparence insulator layer 4, a photosensitive organic system resin ingredient 
is used in many cases, and the thing which made the resin used as the base, the sensitization agent, the 
curing agent, etc. melt in a solvent is used. 

[0006] What doubled sensibility is used for the luminescence wavelength of the high-pressure mercury- 
vapor lamp widely used for the aligner in the photolithography of a semi-conductor process as a 
sensitization agent. Wavelength distribution of the mercury-vapor lamp used for exposure processing at 
drawing 4 and drawing 5 is shown. Drawing 4 shows wavelength distribution of a high-pressure mercury- 
vapor lamp, and drawing 5 shows wavelength distribution of a low pressure mercury lamp. In the high- 
pressure mercury-vapor lamp shown in drawing 4 . g line (436nm), h line (405nm), and i line (365nm) are 
used as main wavelength. 

[0007] although it is. in order [ in which an above-mentioned curing agent carries out a hardening 
reaction by the exposure of ultraviolet rays ] to avoid the effect on the active component 3, with AM 
substrate, what carries out a hardening reaction with heat is used. 

[0008] Next, the formation process of this photosensitive transparence insulator layer 4 is explained. 
Drawing 6 shows the formation process and the cross section of AM substrate of the photosensitive 
transparence insulator layer in the conventional AM substrate. First, as shown in this drawing (a), the 
photosensitive transparence insulator layer 4 is applied to AM substrate front face on which the address 
wiring 2 and the active component 3 were formed in the insulating substrates 1, such as a glass 
substrate. And 1 st heat treatment is performed at predetermined temperature (conditions which do not 
have trouble in subsequent exposure or development). 

[0009] Next, as shown in this drawing (b). exposure processing is performed by the 1st exposure 7 using 
the photo mask 8 with which the pattern of the request corresponding to the contact hole 5 for 
connecting the active component 3 and a pixel electrode was formed. Generally a high-pressure 
mercury-vapor lamp is used for exposure processing by this 1st exposure 7. and it exposes especially to 
it using at least one wavelength of g, h. and i line. 

[0010] Then, as shown in this drawing (c). development and a rinse process are performed, the 
transparence insulator layer 4 is processed as the pattern of the request which was able to be burned 
by processing by the 1st exposure 7, and the contact hole 5 is formed in it. The optical property 
(permeability and color repeatability) of the transparence insulator layer 4 is made to improve by 
performing exposure processing by the 2nd exposure 9 after pattern formation using the same 
wavelength as the time of the exposure processing based on the 1st exposure 7. 2nd heat treatment for 
making AM substrate front face carry out adhesion hardening of the transparence insulator layer 4 
finally is performed. 

[0011] In AM substrate formed of the above processes, even if the address wiring 2 and the pixel 
electrode 6 are divided into another flat surface as shown in drawing 3 , and both sides approach, 
connecting too hastily is lost. Moreover, since a configuration which overlaps the pixel electrode 6 
positively at the address wiring 2 can be attained and can also cover the address wiring 2 electrically 
with the pixel electrode 6, it will be controlled also about the abnormalities in a display by the electric 
field of the address wiring 2, the inhibition factor of a numerical aperture can be conjointly canceled with 
previous contiguity arrangement being attained, and improvement in the fast display engine performance 
can be aimed at. Moreover, the abnormalities in a display resulting from various kinds of level differences 
which exist in AM substrate front face will also be mitigated by the smooth effectiveness by the 
transparence insulator layer 4. 
[0012] 

[Problem(s) to be Solved by the Invention] In such a conventional AM substrate, the transparence 
insulator layer 4 will exist in the pixel electrode 6 bottom inevitably, and the improvement effect of the 
permeability of LCD by raise in a numerical aperture will be substantially changed by the optical 
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profberty of this transparence insulator iayer 4. 

[0013] The initial optical property of the typical acrylic photopoiymer (for example, OPUTOMA PCby 
Japan Synthetic Rubber Co., Ltd. 302 grade) used for drawing 7 as a transparence insulator layer 4 and 
the optical property improved by processing of the 2nd exposure 9 are shown. Like a graphic display, by 
this kind of resin, since a remarkable absorption inclination is seen in the wavelength of the range of 
400-550nm, while permeability falls in a light field, coloring of light yellow will occur and color 
repeatability will deteriorate. 

[0014] In order to solve this problem, as mentioned above, as shown in drawing 7 , in the former, the 
extensive improvement of the optical property (permeability and color repeatability) of a transparence 
insulator layer is made by performing processing by the 2nd exposure 9 after a development. 
[0015] however, in order to acquire sufficient improvement effect, it is necessary to give sufficient light 
exposure (the case where it is g line — :6000 mJ/cm2 — the case where they are three waves of a ghi 
line above — :300 mJ/cm2 — it is above required and 10 or more times is needed as compared with 
light exposure:30 mJ/cm2 of the usual photoresist), for this reason light exposure will increase. 
Generally light exposure is defined by the following formulas. 

[0016] Light exposure (mJ/cm2) = exposure illuminance (mW/cm2) x exposure time (sec) 
[0017] For buildup of light exposure, buildup of the exposure illuminance which is the 1st factor can be 
considered. In order to increase an exposure illuminance, it is possible to carry out high electrification of 
the high-pressure mercury-vapor lamp to be used simply. However, there is a limitation in high 
electrification (although the thing 8kW or more is also put in practical use in recent years, it is about 
5kW which is used [ many ] as an object for current production), and the exposure time which is the 2nd 
factor actually must be increased. Therefore, a processing baton increases and the productivity of an 
aligner is made to fall remarkably. An aligner is an expensive facility, and since facility cost increases, it 
makes the cost of AM substrate increase as a result generally, although it is cancelable by extending an 
aligner about this problem. The price of the liquid crystal display using AM substrate have fallen rapidly 
in recent years, and it is necessary to perform 2nd exposure processing which improves the optical 
property of a transparence insulator layer, without generating cost buildup, in order to correspond to 
this. 

[0018] While being able to respond to a demand of light exposure buildup by making this invention in 
view of this point, and performing exposure processing with a new method after a development process 
in the formation process of the transparence insulator layer to AM substrate front face Without reducing 
productivity, by using a cheap aligner, as facility cost can be reduced substantially, it aims at offering 
AM substrate and LCD which can realize the good high display engine performance of visibility cheaply. 
[0019] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned problem, it 
is the object which improves the optical property of the transparence insulator layer formed in AM 
substrate front face, and performs exposure processing with a new method after a development process. 
[0020] Namely, after this development, it is below the temperature at the time of the 1st heat treatment 
process, and an oxygen density is an ambient atmosphere 1000 ppm or less, and, as for this invention, 
main exposure wavelength performs exposure processing on the wavelength of 300nm or less. 
[0021] Or after this development, this invention is below the temperature at the time of the 1st heat 
treatment process, and main exposure wavelength exceeds 200nm, and it performs exposure processing 
on the wavelength of GOOnm or less. 

[0022] According to this, the optical property of a transparence insulator layer can be improved very 
efficiently, and LCD using AM substrate which can obtain the very high display engine performance from 
an extensive improvement of permeability and an improvement of color repeatability being realizable as 
usual is obtained. 

[0023] Moreover, LCD using AM substrate which has the highly efficient display engine performance 
from the ability of a cheap aligner for productivity not to be reduced and to be used is cheaply realizable. 
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' [0024] 

[Embodiment of the Invention] This invention according to claim 1 forms a photosensitive transparence 
insulator layer in the substrate front face which possesses an active component and address wiring in 
the shape of a matrix. The display electrode which forms the contact hole for making connection with an 
active component to this transparence insulator layer, and covers this contact hole, and is connected 
with an active component is formed. The process to which the method of manufacturing AM substrate 
applies a transparence insulator layer to said substrate front face, and carries out 1st heat treatment, 
The applied transparence insulator layer the process which forms said contact hole exposure and by 
carrying out a development by the predetermined pattern, and after a development below at the 
temperature at the time of the 1st heat treatment process An oxygen density possesses the process to 
which main exposure wavelength carries out exposure processing on the wavelength of 300nm or less by 
the ambient atmosphere 1000 ppm or less, and the 2nd heat treatment process which hardens a 
transparence insulator layer after that. 

[0025] If it does in this way, the optical property of a transparence insulator layer can be improved very 
efficiently, and the liquid crystal display using AM substrate equipped with the very high display engine 
performance will be obtained from an extensive improvement of permeability and an improvement of 
color repeatability being realizable. 

[0026] This invention according to claim 2 forms a photosensitive transparence insulator layer in the 
substrate front face which possesses an active component and address wiring in the shape of a matrix. 
The display electrode which forms the contact hole for making connection with an active component to 
this transparence insulator layer, and covers this contact hole, and is connected with an active 
component is formed. The process to which the method of manufacturing AM substrate applies a 
transparence insulator layer to said substrate front face, and carries out 1st heat treatment. The applied 
transparence insulator layer the process which forms said contact hole exposure and by carrying out a 
development by the predetermined pattern, and after a development below at the temperature at the 
time of the 1st heat treatment process The process which main exposure wavelength exceeds 200nm. 
and performs exposure processing on the wavelength of 300nm or less, and the 2nd heat treatment 
process which hardens a transparence insulator layer after that are provided. 

[0027] thus, even if it carries out, the optical property of a transparence insulator layer can be improved 
very efficiently, and LCD using AM substrate equipped with the very high display engine performance is 
obtained from an extensive improvement of permeability and an improvement of color repeatability being 
realizable. 

[0028] Moreover, the manufacturing installation for enforcing the manufacture approach of the above- 
mentioned AM substrate this invention according to claim 3 It has spreading and the developer which 
forms a photosensitive transparence insulator layer in AM substrate front face which possesses an 
active component and address wiring in the shape of a matrix. This spreading and developer The 
component for the spreading process of a transparence insulator layer, The component for the 1st heat 
treatment process, the component for the development process after exposure, and after a 
development, below at the temperature at the time of the 1st heat treatment process In an ambient 
atmosphere 1000 ppm or less, an oxygen density possesses the component for the process to which 
main exposure wavelength carries out exposure processing on the wavelength of 300nm or less, and the 
component for the 2nd heat treatment process. 

[0029] According to this, LCD using AM substrate which has the highly efficient display engine 
performance from the ability of a cheap aligner for productivity not to be reduced and to be used is 
cheaply realizable. 

[0030] The manufacturing installation for enforcing the manufacture approach of the above-mentioned 
AM substrate this invention according to claim 4 It has spreading and the developer which forms a 
photosensitive transparence insulator layer in AM substrate front face which possesses an active 
component and address wiring in the shape of a matrix. This spreading and developer The component for 
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the 'spreading process of a transparence insulator layer, The component for the 1 st heat treatment 
process, the component for the development process after exposure, and after a development, below at 
the temperature at the time of the 1st heat treatment process The component for the process which 
main exposure wavelength exceeds 200nm. and performs exposure processing on the wavelength of 
300nm or less, and the component of the 2nd heat treatment process are provided. 
[0031] LCD using AM substrate which has the highly efficient display engine performance from the 
ability of a cheap aligner for productivity not to be reduced and to be used also by this is cheaply 
realizable. 

[0032] Hereafter, the gestalt of operation of this invention is stated to a detail. Drawing 1 shows the 
formation process and the cross section of AM substrate of the transparence insulator layer in the 
gestalt of operation of this invention. Drawing 2 is the block diagram of the manufacturing installation for 
forming a transparence insulator layer, i.e.. spreading and a developer. In these drawing 1 and 2, the sign 
same into a corresponding part on a par with drawing 3 and 5 is attached. 

[0033] First, as shown in drawing 1 (a), the photosensitive transparence insulator layer 4 is applied to 
the front face of AM substrate with which the address wiring 2 and the active component 3 were formed 
in the insulating substrate 1. and 1st heat treatment is performed at predetermined temperature. Next, 
as shown in drawing 1 (b), processing (a high-pressure mercury-vapor lamp is used as usual) by the 1 st 
exposure 7 is performed using the photo mask 8 with which the pattern of the request for forming the 
contact hole 5 for connecting with the active component 2 was formed. Then, as shown in drawing 1 (c), 
a development and rinse processing are performed, and the transparence insulator layer 4 is processed 
as the pattern of the request which was able to be burned by processing by the 1st exposure 7. 
[0034] Furthermore, in order to improve the optical property of the transparence insulator layer 4, main 
exposure wavelength performs processing by the 2nd exposure 9 by light 300nm or less in the ambient 
atmosphere from which it is the temperature below the temperature of the 1 st heat treatment, and an 
oxygen density is set to 1000 ppm or less. 

[0035] Or the light of the wavelength from 200nm to 300nm performs processing by the 2nd exposure 9 
at the temperature below the temperature of the 1st heat treatment. Finally, 2nd heat treatment for 
sticking and stiffening the transparence insulator layer 4 is performed. 

[0036] The manufacturing installation, i.e., spreading and a developer, has the composition of having 
provided at least the unit which can perform other processes except the process of processing by the 
1st exposure 7 among the above-mentioned production processes, and they can respond to processing 
of the formation process of a transparence insulator layer by cooperation with the aligner which 
performs 1st exposure processing as shown in drawing 2 . 

[0037] When it becomes the temperature beyond the temperature of the 1st heat treatment on the 
occasion of such the 2nd exposure processing, the hardening reaction of the transparence insulator 
layer 4 is promoted, and it becomes impossible to improve the optical property of this transparence 
insulator layer 4 by the 2nd exposure processing. 

[0038] moreover, the photopolymer ingredient of the general organic system for forming the 
transparence insulator layer 4 has many which show a viscosity down rapid in a certain temperature 
region in a heat-curing process, and the cross-section configuration of the pattern edge of contact hole 
5 grade is gently-sloping by the softening effectiveness of the ingredient accompanying a viscosity down 
— it becomes. Therefore, the step coverage nature of the thin film of the pixel electrode 6 grade 
prepared in the upper layer of the insulator layer 4 which became a gently-sloping configuration by 
softening in this way is improved substantially. However, since exposure energy becomes high, some 
ingredients which constitute the transparence insulator layer 4 will be disassembled, hardening will be 
comparatively promoted also at low temperature, and the improvement effect of the cross-section 
configuration by the softening effectiveness at the time of the 2nd above-mentioned heat treatment is 
made to fall in the 2nd exposure processing by light with a wavelength of 300nm or less. When the 
relation between the temperature at the time of the 2nd exposure processing and hardening was 
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investigated, when it became the temperature conditions beyond the temperature of the 1st heat 
' treatment, a part of hardening was promoted, and the gently-sloping cross-section configuration 

became is hard to be acquired. Therefore, the temperature conditions at the time of the 2nd exposure 
processing will be specified below as the temperature of the 1st heat treatment process as mentioned 
above as conditions which eliminate these effects. 

[0039] About the improvement of the optical property of the transparence insulator layer 4, if the main 
wavelength of the 2nd exposure 9 is 300nm or less, a lot of light exposure to need can be obtained, and 
processing can be extremely completed to the inside of a short time. Moreover, since it becomes 
possible for it to become unnecessary to use a high-pressure mercury-vapor lamp, and to use a low 
pressure mercury lamp, a cheap and compact aligner can be used. Therefore, the unit which performs 
2nd exposure processing can be carried in the usual spreading and developer. 

[0040] However, when exposure processing is performed on the wavelength of 200nm or less to the 
bottom of an atmospheric-air ambient atmosphere, ozone will occur. In addition, wavelength distribution 
of a low pressure mercury lamp is as being shown in drawing 5 as mentioned above. There are 185nm 
and 254nm as main wavelength, oxygen is decomposed on this wavelength, and ozone and active oxygen 
occur. Generally, the organic system resin film receives damages, such as film decrease, in order that 
resin may understand an oxidized part by ozone and active oxygen. Therefore, it is necessary to control 
generating of ozone and active oxygen at the time of processing by the 2nd exposure 9. 
[0041] In order to control ozone generating, the concentration (it is hereafter called an oxygen density) 
of the oxygen molecule which are ozone and the former ingredient of active oxygen may fully be reduced 
as the 1st approach. As a result of investigating the relation between an oxygen density and the damage 
of the transparence insulator layer 4 by the ozone and active oxygen to generate, when it was an 
oxygen density 1000 ppm or less, the film decrease damage was able to control to 10nm or less and the 
level which is satisfactory practically under the condition which can improve the optical property of 
sufficient transparence insulator layer 4. 

[0042] The wavelength (a low pressure mercury lamp 185nm) of 200nm or less which is the factor which 
generates ozone as the 2nd approach may be cut. Since decomposition of oxygen is lost and generating 
of ozone is almost lost also in an atmospheric ambient atmosphere by carrying out like this, the 
effectiveness which controls a damage like the previous approach will be acquired. 
[0043] 

[Effect of the Invention] As stated above, according to this invention, the optical property of a 
transparence insulator layer can be improved very efficiently by above manufacture approaches of AM 
substrate and manufacturing installations. Moreover, since it is also possible to be able to use a cheap 
aligner and to incorporate the equipment as one unit of the conventional spreading and developer, 
facility cost can be reduced substantially. For this reason, LCD using AM substrate which has the highly 
efficient display engine performance from the ability also of the cost of AM substrate to be reduced can 
be realized cheaply. 

[0044] In addition, since it is not limited to AM substrate and LCD using [ for example. ] AM substrate of 
this invention can also enjoy the same improvement effect as AM substrate, this invention also contains 
this. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the process flow for formation of the transparence insulator layer in 
the gestalt of operation of this invention, and the cross section of AM substrate. 

[Drawing 2] It is drawing showing the basic configuration and process flow of spreading and a developer 
in the gestalt of operation of this invention. 

[Drawing 3] It is cross-section structural drawing of the conventional AM substrate. 

[Drawing 4] It is drawing showing wavelength distribution of the high-pressure mercury-vapor lamp used 
for exposure processing. 

[Drawing 5] It is drawing showing wavelength distribution of the low pressure mercury lamp used for 
exposure processing. 

[Drawing 6] It is drawing showing the process flow for formation of the conventional transparence 
insulator layer, and the cross section of AM substrate. 

[Drawing 7] It is drawing showing the optical property of a transparence insulator layer. 
[Description of Notations] 

1 Insulating Substrate 

2 Address Wiring 

3 Active Component 

4 Transparence Insulator Layer 
7 1 st Exposure 

9 2nd Exposure 



[Translation done.] 
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m t Sr:H:<i-t-5 w i Srittrnt i-5 T X ^ 7'^ h y y ^' 

[000 1] 
[0 0 0 21 

m^<r>WI^\ ^ft*^^lt (SAT. TLCDj 

^^>^7'W;iSSB"n'fb$tvT^^5o AMSLCDfi. ^ 

^w^fei^iKtt btitcTi^'r^ -fm^^mm-ti} ^.tK 

[0 0 0 41 TK^^gBi»^:r^7^^:/^^=■i:«:. ^< 

40 xtf . #PBg 6 3-279228 ^-'Am . 

[0 0 0 51 WTi-x 5J'it*5fefi»Jfc:oi,>T, ma 

©^^14S«1 (cr Ku->^iei^2. T^x-f p^*^3*s 
fife^ix, r<DMI^i^^4{cp:»te,nfe=ii^iS'^ h;A:5 

$ri?t-LTT^x-<7'^^3 tg^g^i-SilS^maeAS. g 
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3 

[0006] mitmt Lxtt. i!mw-^^-^:^<oyir v 

mtt-(^i±. iJ'igtfttb-C. gi® (4 3 6 nm) . hlS 
(4 0 5nm) . i (3 6 5 nm) i^m^t^hin,^., 
10 0 0 7] ±M<Dm\tm%. ^^l-^WfiSlttJl io-CS? 

I 0 0 0 8 1 ^lcrcOJlS5ttt<^SKiteiitlS4®?^^Xe 

^r^-To ^-fv IrIBI (a) Jii^-fJ: 5 f-v 

[0009] ^{-. mia (b) }c^-t-J;5i-^ Ti^'T'i 

spJfflU g. h. iili®^i''5c< i:t> — 3®«t:SSr 

[0 0 10] ^(^5^, (c) {c:^-rJ:5t-m^*3j; 

feHfcfrMco/-?^ — Vol 9 }-SBJ*fe^^ 4 (OjpxSr 
tToT=>v<5'^' h:;A:5SrJi^^-t-2.o ^-^^^-v^J^fiK^v ^ 
1 <o®3t 7 (c: t) t <5 < Wt^M<oU t mm^J^&M: Srffl v 

-frSo ft^tc^§^iffeSiK4SrAMa««ffitC«*S!-fk$ 

[0 0 1 11 ifEOjz^JfcXSJCioTJ^^^ttfcAM 

S®T?tt> l2l3{c^-f-J;5f-TKi^;^gBS2tI®*m® 

ncs. sfc. AMa«^ffifc#^-r5€-m<^®ii«-jEH 



4 

[0 0 121 

#^Ei--5ri:tc:/j:?). :i(0S?«lfei^^4(0)t#^#'l4{ci 

[0013] E! 7 IC, S!^i|6iii)^4 >i LTf!jffli-5f-^« 
T-h-r-PCS 0 2^) ro, ^I]»)ti^#{4i:, ^2«)^ 
CDJ:5(-, r<75a<^^»IM-Cfi> 4 0 0~5 5 0 nmO^ 

[0 0 141 :i(DPn^fflS:^^-r?)fc*lC, ^^5l5{c:*3V^T 
t*. «trxEbfcJ;5t-. m^^S^tc. ^2<Dg|)fc9lc:J: 

20 [0 0 15] L;5»b> +5>/<e55c#^m?Sr#5fcit)tct4+ 
^i-/ig|)t»Sr-^x.5)!Ji>S*5fc(9 (g^©^:6 000 
m J / c m2 Jet±, g h iS&(D3SEft©#^ : 3 0 Om 
J / c m2 a±i£i^B-C-S5 9 ^ m.n<n> 7 * h W v';^ b 

3 0mJ/cm2 t Jt|JUT 1 0fi^W±i2^St ^fc 

[00161 Si^* (m J / c m2 ) =SMifiSS[ (mW 
/cm2 ) xS^t^W (sec) 

[0 0 17] g3t»wlS:^©fcit)fJ:f±. %\<r>y7^9 

fcS) > milW«w{4m2(07r^^— C-fc5®)t^raSr 
SldBS UTtte^tSeSritSS-f-.^ ^ 1 i oTiSfti-fi 

tic, Seg«fe^(0)t^#14^e!t#i-5^ 2 cDSi^^S 

[0 0 18] *^BJf4ii»*^S.'^{c^^T^i$tvfct)<^-e 
*) 9 . AMS®^S'-<0@P^i^ii^^«0)i5^XS{C*JV> 
m^xm^l-i8ffc/i:^S;X'coS^«!;giS:tT 5 r t 
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5 

^ffifcSI^-e# 5AMSS*sJ:t?LCDSra^i-5 :: h 

[0 0 19] 

[0 0 2 0] ■tfit>h:^mM\±. :L(DmMmmm^. % 

1 ©^sie© t froffisetTtf. mm^mii^ i o o 

0 p p m«TcO#ia^-e. 3Efc5^)tjS«*53 0 0nm 
[0 0 2 1] fc5VMi*^K«. CKD^^^&S^tC, % 

2 0 0 nm$r®X.A»-o3 0 0 nm&rf<DWi^KXU^^ 

[0 0 2 2] mmmmm<D%^(^^^m 

M»te*ffl V L C D e>tl/5. 
[0 0 2 3] :fe«14Sr®T$-fri*, !i»o§g«/j;8l 

ttlgSr^-rS AMS^KSrfflv ^fc LCD Sr^«»w||i|-e# 

[0 0 2 4] 

«SI3S«^ffitcSeg«6^)g.SrM:»&UT||l©r!ft 
So t i: ©iaftfiAT-C. gfSSaS;^ 1000ppm£ilT 

[0025] r©j;5 tc-rs i . m^mmm(o^^mit 

^fcTS^^^*{tt6Sr{i^^:AMSS^fflV^^cfg 

[0 0 2 6] if*«2fB^ro3^^Bjfi, ri/7-^^n=^ 



6 

*triES«i^ffiU:ig§giffe^S:m^U-C^10tl!i«ia 

i#<D?a««TT?. ±^5S^&€^2 OOnmS-^^ 
*^o3 0 0 nm£AT<^&StCTS)tiQ:ilSrtf pXfli:, 

[0 0 2 71 •z.<r>i.b\!i\^x%i. '^mmm<n>%'Him^ 
^U^X^m^<^^-t^:Lhii^X^X. m^^n-k.^ 

t^h. @«)Tii5l/^*^'l4«g^«^.fcAM««S:fflV>fcL 
CD*s#P>tt5. 

[00 2 8] %fcMim.ZWM(r>i^'^m±. ±EAMK 

n^t. ®^^(D!i^xs®fc*o«^s^t, 
a^fw, igi«)fft«iaxS(Di:#©ia*6tT-c, si^« 

1 0 0 0 p p mUT(0^mn.X. 3Efc5S3feS*;4s 
3 0 0 nmg/^TOfeStCT^^tADiaSrtT^XScDfci?)© 
«I^SI^ i: X m 2 ©»ftteaxS©fe«>©^t^S* t A 

[0 0 2 9] mi;iJ:nf^, ^fittSr-tST^-lir-f^ Hi^o 

30 l|;5c*^ttl6SrWt-5AMSS?£rfflt>fcLCDSr^«lc 

[0 0 3 0] m^m4mm<r>:^mMtt. ±IEAMS«(D 

m^. rom^ • Js^^Bds, ;@B^^i^©m;fiixs© 

lllO^«iaxa<Oi:#Oia««TT% 3£fc5S3t 
40 iSS:iS2 0 0 nmSriS^*='03 0 0 nmJ!^T(^&S}c:T 
^^tiaaSrtr 5 XS©fc«)(?D«|g|i* . ^ 2 OjSiSO-a 

[0 0 3 1] rh.frioTfc, ^Stt^i&T^^-f. 

[0 0 3 2] ii^JiT. *^5l®||^fi©Jgfl|^co^^T. 

ai^©?i^^X@t, ^OAMS®©»rSt Sr^-To 0 2 
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7 

I 0 0 3 3 1 *-f . El 1 ( a ) ic^i- i 5 t-s $fe?ai4S 
3£ota«i::T^l©f^«iaS:1f P. Ell (b) Id 

5lEi:l^«i-iSffi7!K^«-SrfiJffl) S:1t5o ^<o^. Ell 
(c) }r^i-J; 5}cm#«^S*3J:i^y v;5^Ma$rfT</\ 

» 1 wstjt 7 J; sMat-Tiat w»t bHfcgira©^^*^ 

[0 0 3 41 $b»dx SigiffeigdK4©^#4#14Sreii:#-f- 
{gSEiiU 0 0 0 p pmiJtTi:^i5#ia^'e. *fc5g|)t 

1 0 0 3 5 1 fcsv>t4> n 1 ©Hft^asoma^tiTwti.* 20 

T?, 2 0 0 nmd^b 3 0 0 nm4-C<0jK*«?3t-C> ^2 
I 0 0 3 6 1 E) 2 }C;^-t-S «9 > ^3tiS«i-'^it?*>^* • 

[0037] ;i© J: 5 JfeU 2 ®®5t«iSt-e5 L, 1 <D 30 

K^S*5{Eii$|x. ^2<^^3t«ia{-T::<^^WiffeiidK4 
[003 81 SWite^4 ?SrJ^^i-5fc*©-jS 

^i^±m^^W^tl^t>i-fXi>^o 3 00nm 

aTOft«<05tJ-J:5^2cDS3t*aa-e«:, m^:^^^^' 
^-;6SiS<'fc5fc«)> S!g*fe^4Sr«l^-t-5«-^sf(D- 

wixe)(Dj^»%S^^-t-5^#i: b-C. ^2©gS3t«iafef so 



[00391 gM«fe^4 ©5t##{4©Bfe#!c:K b-C. 

^2rofl|^9(D^fc5SeS*5 3 0 0 nmJWTt?fetufS> 

mfS-t?>Zti)^X^^. Llti^^X. 0 2O?^5t^ttaSr 

[0 0 4 01 L*»L/i;6S?). :;*:^#ffl^Tl-*3>/^Tti. 
2 0 0 nm£JlT<'5gtftlc:-C^5ttoaSrtT5 i, irV^yt^ 

8 5nm. 2 5 4nm*Sfcf9> :i<^ffiS{-T^«;i55^S? 

;R^»iiMiKf*, nrv^^ni.xi'^'^m^i.^xmmim.'fc 

«>. ||2(^^)t9lcj:?)«3.a^»J::t>'>'*5J;U«?Sit^^ 

[0 0 4 11 ^a-v'v^^srwjfflii-sfcfeids mi<o:fjm 

1 0 0 0 p p mgATcOgf^SaXfcJxtf . +^>i^cSPJ«fe 
iitl^4(D)t#i|#^4*3^c#U»2>^fe#T^-43^/^Tt. )^?^ 

[0 0 4 21 ^2co:;^lfei: UT. ^>'>'Sr^^$-ti:5H 
=f-Xh^ 2 0 0 nmJeJlT<^StS ('[SffiTK^^rXf* 18 5 
nm) Sr;»s' h-f-Sr t;dSfc5o Z.oiriZ.tX. izm. 

[0043] 

±IB w i 5 A MS«? (OM3t:^fe;J3 J; TJ^^jtiSa t- i 

3^'l4t6Sr^r-r5 AMSiKSrffl v^fc L C D Sr^ffitd^^t? 
[0 0 4 4] !^C*5JK^PJtts AMS^JdPfiS^JxS'b© 

T'{i''i<> fctx«;lJ^I^WAMS«S:ffl</^fcLCD 
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(6) 



10 

[071 ;iegi?6^©^^#i4=sr^t-®-efc5. 
[l^-^totftpjl 

1 im.^mm 

2 TK U';^iEi^ 

3 Ti^T^-:fm^ 

9 ll2<DSS5fe 



11 
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